INTRODUCTION {#sec1-1}
============

Alcohol and sexuality have been paired throughout history, poetry, prose, and brief. Although alcohol may foster the initiation of sexual activity by relieving anxiety and inhibitions,\[[@ref1]\] persistent and chronic use of alcohol is known to induce sexual dysfunction.\[[@ref2]\] In spite of evidence to the contrary, people often continue to believe that alcohol improves their quality of sexual function.

Proper sexual functioning provides a sense of psychological, physical, and social well-being and is one of the most important elements of quality of life.\[[@ref3]\] Dissatisfaction in sexual life is often associated with anger, increased rates of marital violence, less warmth, and unity in relationships, breakups -- all of which may in turn worsen the alcohol consumption.

Of the various mechanisms postulated to explain alcohol-induced sexual dysfunction, some of them are inhibition of hypothalamic gonadotropin-releasing hormone and/or pituitary luteinizing hormone,\[[@ref4][@ref5]\] thereby altering the hypothalamo--pituitary--adrenal and the hypothalamo--pituitary--gonadal axis, reduction in plasma testosterone levels,\[[@ref6]\] increasing the inhibitory activity of gamma-amino butyric acid receptor and decreasing the excitatory activity of glutamate receptor in central nervous system (CNS),\[[@ref7]\] psychological factors such as lack of arousability and disinterest in sex in partners -- due to aversion, rejection, retaliation for her husband\'s undesirable drinking behavior, and psychiatric comorbidities such as anxiety and depression as well as those induced by psychotropic medications.

The prevalence of alcohol-induced sexual dysfunction is unclear, probably because of underreporting. Sexual disorders ranging from 8% to 95.2% have been reported in men who have chronic alcohol use.\[[@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16]\] The common dysfunctions reported were lack of sexual desire,\[[@ref10][@ref11][@ref12]\] premature ejaculation,\[[@ref13][@ref15]\] and erectile dysfunction.\[[@ref14][@ref16][@ref17]\] Some of the predictors of sexual dysfunction noted were advancing age, low educational level, unemployment, early age of onset of alcohol use, greater duration of alcohol dependence, concurrent tobacco use, greater quantity and frequency of drinking, and presence of liver disease.\[[@ref16][@ref18]\] Various studies have reported no or negative association between sexual dysfunction and alcohol intake,\[[@ref18][@ref19][@ref20][@ref21][@ref22]\] and this has been a matter of debate ever since.

There are various studies that have glanced into sexual dysfunction due to alcohol, but those reported from India are highly insufficient. To the best of our knowledge, studies which tried to find the predictors of sexual dysfunction were scanty.

In a state like Kerala where there is high alcohol consumption, an insight into the matter of sexual dysfunction caused by alcohol can act as a motivational factor to quit alcohol.

The present study was undertaken with the aim of assessing the prevalence of sexual dysfunction in male inpatients with alcohol dependence syndrome and to explore the relationship between amount of alcohol consumed as well as severity of alcohol dependence and sexual dysfunction. We also aimed to find the correlates of sexual dysfunction in patients with alcohol dependence syndrome. The exclusion of female population was necessitated by the fact that the prevalence of alcohol dependence syndrome among female subjects in Kerala was found to be negligible (\<1%) as per a district-based survey report.\[[@ref23]\]

MATERIALS AND METHODS {#sec1-2}
=====================

This cross-sectional study was conducted in the Department of Psychiatry, MOSC Medical College, Kolenchery, over 18 months (from January 2015 to June 2016). A total of 84 consecutive male patients admitted for de-addiction with a diagnosis of alcohol dependence syndrome according to The International Classification of Diseases 10^th^ revision diagnostic criteria for research (ICD-10 DCR) were included in the study. All consecutive patients who fulfilled the inclusion and exclusion criteria were assigned to the study group. All patients were subjected to routine clinical examination and biochemical investigations including blood glucose and liver enzymes. Appropriate interventions and referrals were provided for those with altered clinical findings and impaired biochemical parameters.

Inclusion criteria {#sec2-1}
------------------

Male patients between 20 and 50 years of age.Married or having a regular sexual partner.

Exclusion criteria {#sec2-2}
------------------

Clinically elicited history of primary sexual dysfunction (i.e., history of sexual dysfunction with onset before initiation of alcohol use).Comorbid systemic illnesses -- hypertension, diabetes mellitus, signs and symptoms or investigation findings suggestive of hepatic cirrhosis, other systemic illnesses in terminal stages, clinical diagnosis of endocrine disorders, history of genitourinary surgery, neurological disorders, and spinal cord lesions.Comorbid psychiatric disorders -- dementia, delirium and other organic disorders, mental retardation, psychotic disorders such as schizophrenia, delusional disorder and others, mood disorders, and anxiety disorders (those with transient or subthreshold symptoms were included).Substance use other than alcohol and tobacco.Those on medications which may affect sexual function (antidepressants, antipsychotics, disulfiram, antihypertensives, steroids, etc.).

Tools for assessment {#sec2-3}
--------------------

Proforma for sociodemographic and clinical course variables -- to collect details regarding various study variables.Sociodemographic variables -- Age, education, occupation, religion, monthly income, domicile, duration of marriage, and age at marriageAlcohol-related variables -- Age at first drink, age of onset of dependence, duration of alcohol dependence, drinking pattern, type of alcohol, quantity consumed per day, family history of alcohol dependence and severity of alcohol dependence questionnaire (SADQ) scoreTobacco-related variables -- History of tobacco use, duration of tobacco use/dependence.Sexual dysfunction-related variables -- history of sexual dysfunction, subtypes of sexual dysfunction, and Arizona Sexual Experiences Scale (ASEX) score.SADQ to assess the severity of alcohol dependence:\[[@ref24]\] A score of ≥31 indicates severe alcohol dependence, 16 to 30 -- moderate dependence, and \<16 indicates mild physical dependence.ASEX to assess sexual dysfunction:\[[@ref25]\] A user-friendly rating scale that quantifies sex drive, arousal, vaginal lubrication/penile erection, ability to reach orgasm, and satisfaction from orgasm. The score ranges from 5 to 30. Sexual dysfunction is defined as: Total score ≥19, or a score of ≥5 on any item, or ≥4 on three items.ICD-10-DCR\[[@ref26][@ref27]\] for diagnosing alcohol dependence syndrome (F10.2) and sexual dysfunction, not caused by organic disorder or disease (F52).

Procedure {#sec2-4}
---------

After obtaining approval from the Institutional Review Board and Ethical Committee, the patients admitted for inpatient de-addiction with a diagnosis of ICD-10-DCR alcohol dependence syndrome (withdrawal state --uncomplicated) were screened. After applying the inclusion and exclusion criteria, the patients were selected. Participants were given information sheet and informed consent was obtained from them. Data were collected and recorded using the proforma specially designed for the study. Information was collected regarding sociodemographic, alcohol-related, tobacco-related, and sexual dysfunction-related variables. To avoid bias, the ratings were sought after 2 weeks of inpatient stay, after the withdrawal period was completely over and ensuring that the patients were properly detoxified with benzodiazepines. The severity of alcohol dependence was assessed using SADQ questionnaire. ICD-10-DCR F52 criteria were used to diagnose sexual dysfunction, and the subtypes and severity were quantified using ASEX. The relationship between sexual dysfunction and the different study variables was examined using relevant statistical tools.

Statistical analysis {#sec2-5}
--------------------

Data were analyzed using descriptive statistics such as frequency and percentage for categorical variables and mean ± standard deviation for continuous variables. Chi-square test and Pearson\'s correlation coefficient were used to evaluate the statistical significance of bivariate associations. Multiple linear regression analysis was employed after adjusting for age of subjects. For all the tests, the statistical significance was fixed at 5% level (*P* \< 0.05). Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS for Windows, Version 20, SPSS Inc., Chicago, IL, USA).\[[@ref27]\]

The sample size was calculated using the mean and standard deviation values obtained from a similar study conducted at NIMHANS, BENGALURU,\[[@ref13]\] fixing the confidence level at 95% and precision at 10%, using the nMaster software. (Version 2.0, Department of Biostatistics, CMC, Vellore).

RESULTS {#sec1-3}
=======

Sociodemographic variables {#sec2-6}
--------------------------

The mean age of the patients was 39.14 ± 6.6 years (range: 22--49 years). Out of the 84 patients in our study sample, majority had education up to 12^th^ standard (87%). All of them were employed, of which 45% were skilled laborers. About 54% of the patients got married between 26 and 35 years of age \[[Table 1](#T1){ref-type="table"}\].

###### 

Sociodemographic profile and psychoactive substance-related variables (*n*=84)
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Alcohol-related variables {#sec2-7}
-------------------------

In our study group, 45% had duration of alcohol consumption between 21 and 30 years. About 80% of the patients had started consuming alcohol during adolescence. Nearly 62% of the patients had begun alcohol consumption in dependence pattern by the age of 31--40 years. The mean quantity of alcohol consumed per day was 636.78 ± 303.04 ml (range: 120--1500 ml). About 73% had family history of alcohol dependence. Sixty-nine percent had severe alcohol dependence as per the SADQ scores \[[Table 1](#T1){ref-type="table"}\].

Tobacco-related variables {#sec2-8}
-------------------------

About 73% of the patients in the study group reported the history of tobacco dependence also, out of which, 90% had duration of dependence of 1--10 years \[[Table 1](#T1){ref-type="table"}\].

Sexual dysfunction-related variables {#sec2-9}
------------------------------------

More than one-third (36.9%) of the study group reported having sexual dysfunction. The most common sexual dysfunction reported was erectile dysfunction which was present in a quarter (25%) of patients, followed by dysfunction in satisfying orgasm in 20% of patients. Premature ejaculation was present in 15.5% of the patients \[[Figure 1](#F1){ref-type="fig"}\].

![Distribution based on Sexual Dysfunction](IJPsy-60-71-g002){#F1}

Association of sexual dysfunction with study variables {#sec2-10}
------------------------------------------------------

Significant association was found with only one sociodemographic variable, that is, occupation. More unskilled workers reported sexual dysfunction than skilled workers, whereas 55.6% of the professionals reported significant sexual dysfunction (*P* = 0.022). Among the alcohol-related variables, sexual dysfunction was significantly associated with duration of alcohol dependence (*P* = 0.031). None of the tobacco-related variables such as history and duration of tobacco dependence showed any statistically significant association with sexual dysfunction \[[Table 2](#T2){ref-type="table"}\].

###### 

Association of sexual dysfunction with sociodemographic, alcohol, and tobacco-related variables
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Correlates of sexual dysfunction {#sec2-11}
--------------------------------

A significant positive correlation was obtained between variables like severity of alcohol dependence as well as the amount of alcohol consumed per day and sexual dysfunction \[[Table 3](#T3){ref-type="table"}\].
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Correlates of sexual dysfunction
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Predictors of sexual dysfunction in subjects with alcohol dependence {#sec2-12}
--------------------------------------------------------------------

On doing linear regression analysis with ASEX total score as the dependent variable and severity of alcohol dependence and amount of alcohol consumed per day as the independent variables, both these variables were identified as significant predictors for sexual dysfunction. Even after adjusting for age of the patients, severity of alcohol dependence and amount of alcohol consumed per day remained as significant predictors \[[Table 4](#T4){ref-type="table"}\].

###### 

Linear regression analysis of predictors of sexual dysfunction (adjusted to age of the patients)
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DISCUSSION {#sec1-4}
==========

Sex is perhaps the most unique aspect of life on planet earth which makes it heavenly and is a beautiful process of expressing desire, affection, trust and mutual warmth, and experiencing the ultimate bliss of "Tanmayam." Alcohol increases sexual urge by decreasing the inhibitions; at the same time, it is found to cause impairment in sexual functioning through various mechanisms.

In this study, 84 consecutive patients with alcohol dependence were evaluated in a single sitting using the specially designed proforma and various rating scales, to determine the prevalence and correlates of sexual dysfunction. To get 84 patients as study sample, we had assessed 216 patients, out of which 132 were excluded as per exclusion criteria. Most of them were excluded as they had diabetes or hypertension.

Sociodemographic profile {#sec2-13}
------------------------

The mean age of the patients was 39.14 ± 6.6 years. In the study by Arackal and Benegal,\[[@ref13]\] the mean age was approximately 37 years, whereas it was 39 years in the study conducted by Saha.\[[@ref28]\]

Majority of our study population had education up to 12^th^ standard (87%) reflecting the higher literacy rate of Kerala. All were employed, out of which 45% were skilled laborers -- which included drivers, construction workers, painters, plumbers, and electricians -- majority getting daily wages, which is an important risk factor for daily drinking. All of the patients reported monogamous relationships with their wives abiding with the traditional concepts of Kerala, even though they were given the confidentiality to report about regular sexual relationships with other partners.

Alcohol-related variables {#sec2-14}
-------------------------

Even though 80% of our patients had their first drink before 20 years of age, 62% started drinking in dependence pattern only after 10--20 years. Brandy was the preferred drink in 44% of the patients. This is in line with the finding which says that 94% of the sales for beverages in Kerala is for rum and brandy,\[[@ref29]\] which may be attributed to their easier availability and cheaper price. The mean quantity of alcohol consumed per day was 636.78 ± 303.04 ml. Majority (73%) had family history of alcohol consumption, this fact being supported by family and twin studies, which showed moderate-to-high pattern of inheritance for Alcohol dependence syndrome (ADS).\[[@ref30]\] About 69% had severe alcohol dependence when SADQ was administered, which may be due to the fact that the study sample was chosen from the group of patients admitted for inpatient de-addiction in a tertiary care center.

Tobacco-related variables {#sec2-15}
-------------------------

About 73% of the patients in the study group reported a history of tobacco dependence also, out of which 90% had duration of dependence of 1--10 years. Most of the similar studies have also included tobacco use because it was found to be a common comorbidity in alcohol-dependent patients.\[[@ref13]\]

Sexual dysfunction-related variables {#sec2-16}
------------------------------------

In our study, sexual dysfunction was present in 37% of the patients, replicating the previous study findings.\[[@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16]\] The most common sexual dysfunction reported by our study group was erectile dysfunction which was present in 25% of the patients, followed by dysfunction in satisfying orgasm in 20% of patients. In a study of psychosexual dysfunction in patients with alcohol dependence by Aswal *et al*.,\[[@ref31]\] the prevalence of sexual dysfunction was 76%. Impotence was the most common diagnosis in 28%, followed by loss of libido (26%), delayed ejaculation (10%), excessive libido (8%), and premature ejaculation (4%). Sexual dysfunction was present in 72% of the study population as reported by Arackal and Benegal.\[[@ref13]\] They had used sexual dysfunction checklist instead of ASEX scale which, in fact, has more validity and reliability. Premature ejaculation was the major dysfunction, followed by low sexual desire and erectile dysfunction.

About one-third of the patients reported a decrease in frequency of sex per week over the past 1 year, some of the reported reasons being falling to sleep early under intoxication, wives feeling aversive towards having sex with the patients who approach them under intoxication, and wives being scared to share bed with the intoxicated patients due to their tendency for sexual aggression.

Relationship between sexual dysfunction and study variables {#sec2-17}
-----------------------------------------------------------

Among the various sociodemographic variables, we could not find any association with sexual dysfunction except for the variable, occupation. More unskilled workers reported sexual dysfunction than skilled workers; moreover, half of the professionals reported significant sexual dysfunction (*P* = 0.022). The professionals, probably because of their higher education, awareness, and less stigmatizing attitude toward disclosing about sexual matters, might have reported more freely regarding their sexual dysfunction.

Sexual dysfunction had a significant association with the duration of alcohol dependence. In the study done by Saha,\[[@ref28]\] the chance of developing sexual dysfunction appears to increase with increasing years of alcohol consumed. This finding was different from the study of Arackal and Benegal,\[[@ref13]\] in which no significant association was found with factors such as duration of alcohol consumption, age at first drink, pattern of drinking, type of alcohol consumed, or with family history of alcohol use. In a pilot study conducted by Mandell and Miller\[[@ref32]\] the quantity, frequency, and duration of drinking, from onset of regular drinking to present, were related to sexual dysfunction. As the duration of dependence increases, the cumulative effects of alcohol on CNS, hepatic, endocrine, and gonadal systems will result in the greater severity of sexual dysfunction.

Although tobacco use has been a significant determinant of sexual dysfunction in many studies,\[[@ref33][@ref34]\] no significant association was found in our study with any of the tobacco-related variables, namely, history of and duration of tobacco dependence. This might be due to the shorter duration of tobacco dependence in our study. Furthermore, we did not use any standardized scales for assessing tobacco dependence. In a study on the prevalence of sexual dysfunction and potential risk factors that impair sexual function in Turkish females,\[[@ref35]\] no significant differences were detected in the smoking history in patients with and without sexual dysfunction.

On examining the correlates of sexual dysfunction in the study group, we found a significant positive correlation with severity of alcohol dependence and the amount of alcohol consumed per day. This finding agrees with earlier studies.\[[@ref13][@ref14][@ref17]\] The positive correlation may be explained by the greater neurotoxic effects, actions on gonadal hormones and probable reversible vagal neuropathy which occurs with long-term heavy drinking. No significant correlation was found between age and sexual dysfunction.

On doing linear regression analysis of predictors of sexual dysfunction in patients with alcohol dependence syndrome, severity of alcohol dependence and amount of alcohol consumed per day emerged as significant predictors, after adjusting for age as a confounding factor. A South Indian study\[[@ref13]\] revealed amount of alcohol consumed per day as a significant predictor for the number of sexual complaints likely to occur in the future.

Sexual dysfunction is of high clinical relevance in patients with alcohol dependence syndrome, as it often leads to treatment nonadherence and sexual or marital disharmony, and is a common contributor of relapses. Yet, it is often neglected and unexplored in routine clinical care. This is also reflected by the limited research in this area.

Implications {#sec2-18}
------------

The results of this study have implications in terms of awareness creation, improvising de-addiction services, training and further research on this special population with alcohol dependence syndrome and their spouses/partners. This may be extended to patients with other psychoactive substance dependence also, thereby bringing out their cumulative effects. Furthermore, it has paved the way for understanding the need for comprehensive, feasible, and psychosocial/sexual services for patients with alcohol dependence having sexual dysfunction. Moreover, this study also enlightens the need to regularly assess sexual function in ADS patients. Planning of similar studies in urban and rural areas of India and also in female gender as well as at the community level can be done. Further work toward planning and implementing newer alcohol policies and regulations can be recommended based on findings from such studies. Sensitization programs at schools and colleges highlighting this aspect, as well as interventional programs and treatment effectiveness studies, comparing the various methods to correct alcohol-induced sexual dysfunction, can be tried.

Limitations {#sec2-19}
-----------

Our sample size was 84; a larger sample size would be required for better generalization of the results. Moreover, the study being conducted among patients admitted for de-addiction in a tertiary care hospital also narrowed the chances for generalization of the findings. We used nonrandomized sampling technique in this study. Cross-sectional nature of our study shows association rather than causality. The personality, psychopathology, and coping strategies employed by the spouse, family dynamics, marital functioning, and other environmental and psychosocial elements which may be additional contributory factors for sexual dysfunction in alcohol dependence syndrome, were not explored in the current study. A comparison with appropriate age- or sex-matched sober individuals as controls would have given more reproducible results. There is a major need for long-term prospective research, if the issues regarding causality have to be adequately addressed. The data on alcohol, tobacco, and sexual function-related parameters were based on self-report, which is vulnerable for bias. Even though the assessments were conducted on patients during early stages of recovery after ensuring that the withdrawal period is fully resolved, it is unclear as to what extent this might have affected the findings.

CONCLUSIONS {#sec1-5}
===========

Sexual dysfunction appears to be common among male patients with alcohol dependence syndrome -- the most common being erectile dysfunction (25%), followed by dysfunction in satisfying orgasm (20%) and premature ejaculation (15%). Our study highlights the detrimental effects of alcohol on sexual functioning, and this knowledge can be utilized while explaining the medical model during motivational interviewing and motivation enhancement therapy sessions of patients with alcohol dependence syndrome.
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